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FLAT SPRING ACTUATING MECHANISM FOR 
PLUNGER-TYPE SWITCH 

BACKGROUND OF THE INVENTION 

The present invention relates to a limit switch actuat 
ing mechanism for a plunger-type switch, and more 
speci?cally such an actuating mechanism which uses a 
?at spring to actuate the plunger-type switch. 

Plunger-type switches having relatively small dimen 
sions such as the B3-32l3l sub sub miniature basic 
switch manufactured by Otto Engineering, Inc. are 
readily available and relatively inexpensive. In addition 
numerous actuating mechanisms for limit switch appli 
cations have been developed for such plunger-type 
switches. However these actuating mechanisms are 
often complex involving numerous parts and compli 
cated construction. There remains a need for relatively 
simple, durable and reliable actuating mechanisms for 
plunger-type switches which enable use of the switch as 
a limit switch or proximity sensor and which enable 
placement of the switch and actuating mechanism in 
relatively narrow spaces. 
The length of a plunger-type switch (the dimension 

of the switch extending along the axis of the plunger) is 
generally considerably greater than the thickness of the 
plunger-type switch. Therefore, to ensure minimum 
thickness of the limit switch, the actuating mechanism 
should translate a force applied perpendicular to the 
axis of the plunger to a force directed coaxially with the 
plunger. 

SUMMARY OF THE INVENTION 

The present invention comprises an actuating mecha 
nism for a plunger-type switch having alternative open 
and closed conditions and having a plunger moveable 
between an extended position and a retracted position 
whereby the switch condition is changed. In some 
switches, the switch may be open when the plunger is in 
the extended position and closed when the plunger is in 
the retracted position, and in other switches, the switch 
may be closed with the plunger in the extended position 
and open with the plunger in the retracted position. 
The actuating mechanism generally comprises a ?at 

spring, having a ?rst spring end and a second spring 
end, which is secured within a housing along with the 
plunger-type switch such that the ?rst spring end is 
spaced in close proximity to or in engagement with the 
plunger in the extended position. A middle or bowed 
portion of the flat spring extends above an upper surface 
of the housing through an opening or slot. The second 
spring end abuts against the housing at an end of the 
opening or slot opposite the ?rst spring end. Applica 
tion of an external force to the middle or bowed portion 
of the spring directed towards the upper surface of the 
housing changes the position of the plunger and more 
speci?cally advances the ?rst spring end toward the 
switch a distance suf?cient to move the plunger to the 
retracted position. Upon removal of the external force, 
the ?at spring returns to its original state such that the 
?rst end of the flat spring advances away from the 
switch and the plunger is allowed to move to the ex 
tended position. 

OBJECTS AND ADVANTAGES OF THE 
INVENTION 

Therefore it is an object of this invention to provide 
a limit switch actuating mechanism for a plunger-type 
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2 
switch having alternative open and closed conditions 
and having a plunger moveable between an extended 
position and a retracted position whereby the switch 
condition is changed, to provide such an actuating 
mechanism which enables placement of the switch and 
actuating mechanism in relatively narrow spaces, to 
provide such an actuating mechanism which translates a 
force applied perpendicularly to the axis of the plunger 
to a force directed coaxially with the plunger to ad 
vance the plunger between the extended and retracted 
positions, to provide such an actuating mechanism 
which advances the plunger to the retracted position 
upon application of a force to the actuating mechanism, 
to provide such an actuating mechanism which allows 
the plunger to automatically return to the extended 
position upon removal of the force applied to the actu 
ating mechanism, to provide such an actuating mecha 
nism which is reliable, durable, relatively simple and 
inexpensive to manufacture and particularly well 
adapted for its intended use. 

Other objects and advantages of this invention will 
become apparent from the following description taken 
in conjunction with the accompanying drawings 
wherein are set forth, by way of illustration and exam 
ple, certain embodiments of this invention. 
The drawings constitute a part of this speci?cation 

and include exemplary embodiments of the present 
invention and illustrate various objects and features 
thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of a limit switch actuat 
ing mechanism for a plunger-type switch. 
FIG. 2 is a bottom plan view of the limit switch actu 

ating mechanism with portions broken away to show 
detail thereof. 
FIG. 3 is a cross-sectional view generally taken along 

line 3-3 of FIG. 2. 
FIG. 4 is a view similar to FIG. 3 showing the appli 

cation of a force on a ?at spring of the actuating mecha 
nism to activate the plunger-type switch. 
FIG. 5 is a side view of a mold base showing a limit 

switch actuating mechanism of the present invention 
secured within the mold base and showing an ejector 
plate advanced into engaging relation with the actuat 
ing mechanism and showing interior detail of the mold 
base in phantom lines. 

FIG. 6 is a view similar to FIG. 5 showing the ejector 
plate advanced out of engaging relation with the actuat 
ing mechanism. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

As required, detailed embodiments of the present 
invention are disclosed herein; however, it is to be un 
derstood that the disclosed embodiments are merely 
exemplary of the invention, which may be embodied in 
various forms. Therefore speci?c structural and func 
tional details disclosed herein are not to be interpreted 
as limiting, but merely as a basis for the claims and as a 
representative basis for teaching one skilled in the art to 
variously employ the present invention in virtually any 
appropriately detailed structure. 

Referring to the drawings in more detail, the refer 
ence numeral 1 refers to an actuating mechanism for a 
plunger-type switch 2. The switch 2, as best seen in 
FIG. 2, is a plunger actuated type having a plunger 3 
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projecting from a switch casing 4 such as the B3-32l3l 
switch discussed above. The switch 2 operates with a 
snap action upon axial movement of the plunger 3 
through a given distance between an extended position 
to a retracted position. The plunger 3 is normally biased 
to the extended position. Securement holes 5 extend 
through the switch casing 4 to facilitate securement of 
the switch to a selected structure. Three terminals 7 
extend rearward from an end 10 of the switch opposite 
the plunger 3. 
The actuating mechanism 1 includes housing means 

such as housing 20 for securing the switch 2 therein. 
The housing 20 is preferably formed from a relatively 
hard, rigid material such as a hard plastic. The housing 
20 includes an upper surface 21 and a lower surface 22. 
As is best seen in FIGS. 3 and 4, the distance between 
the upper surface 21 and the lower surface 22 of the 
housing 20 is preferably only slightly greater than the 
thickness of the switch 2. A switch receiving cavity 23 
is formed in the housing 20 and extends from the lower 
surface 22 toward the upper surface 21 thereof. The 
switch 2 is securable within the switch receiving cavity 
23 such that the axis of the plunger 3 extends in parallel 
r! elation with the upper and lower surfaces 21 and 22 of 
the switch 2. 
A spring receiving opening or slot 30 extends 

through the housing 20 from the upper Surface 21 to the 
lower surface 22. A ?rst end 31 of the slot 30 opens into 
the switch receiving cavity 23 such that the plunger 3 
extends into the slot 30. In addition, the slot 30, near its 
?rst end 31 does not extend completely through the 
housing 20 such that a portion of the housing 20 extends 
over the slot 30 at the slot ?rst end 31 to form a ?rst 
overhang 32. Similarly, the slot 30, near a second end 33 
thereof, does no extend completely through the housing 
20 such that a portion of the housing 20 extends over the 
slot 30 at the slot second end 33 to form a second over 
hang 34. The slot 30 is preferably rectangular and ex 
tends coaxially with the axis of the plunger 3. 
A channel 40 is also formed in the housing 20 so as to 

extend from the lower surface 22 and toward but not 
completely to the upper surface 21 of the housing 20. A 
?rst end of the channel 40 opens into the switch receiv 
ing cavity 23 at an end of the cavity 23 at which the 
terminals 7 are positioned. The channel 40, at a second 
end thereof, extends out a side 43 of the housing 20. 
Electrical wiring 45 is securable to the terminals 7 and 
extendable through the channel 40. The side of the 
housing 20 to which the electrical wiring 45 needs to be 
routed may vary depending on the particular applica 
tion sought and therefore the routing of the channel 40 
may vary. 
A flat spring 50 preferably formed from spring steel is 

secured within the slot 30. The ?at spring 50 includes a 
?rst spring end 51, a second spring end 52 and a middle 
portion 53. In its resting state, the spring 50 is bowed. 
The ?rst spring end 51 and the second spring end 52 are 
bent upward in the direction of the bow in the spring 50 
to form form a ?rst foot 59 and a second foot 60 respec 
tively comprising ?rst and second rounded edges or 
elbows 61 and 62 respectively and ?rst and second 
plunger engaging surfaces 63 and 64 respectively. 
The spring 50 is positioned within the slot 30 of the 

housing 20 in the resting state and such that the middle 
portion 53 of the spring 50 extends through the slot 30 
and bows above the upper surface 21 of the housing 20. 
The spring 50 is sized such that when it is positioned in 
the slot 30 the ?rst plunger engaging surface 63 of the 
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4 
?rst spring end 51 is positioned in closely spaced rela 
tion to the end of the plunger 3 positioned in the ex 
tended position and the second plunger engaging sur 
face 64 of the second spring end 52 is positioned in 
closely spaced relation to an inner wall 70 of the hous 
ing 20 at the slot second end 33. The phrase “in closely 
spaced relation” is intended to mean in actual engage 
ment or positioned slightly apart. In addition, when the 
spring 50 is positioned within the slot 30, the ?rst spring 
end 51 is generally positioned beneath the ?rst over 
hang 32 and the second spring end 52 is generally posi 
tioned beneath the second overhang 34. 
A backing 75, formed from a layer of relatively thin 

material, is secured to the lower surface 22 of the hous 
ing by means such as an adhesive. The backing 75 ex 
tends across the switch receiving cavity 23, the spring 
receiving slot 30 and the channel 40 and secures the 
switch 2, the spring 50 and the electrical wiring 45 
respectively therein. The ?rst and second rounded 
edges 60 and 61 of the spring 50 engage an inner surface 
76 of the backing 75. 
As is best seen in FIG. 4, application of a force to the 

middle portion 53 of the spring 50 and toward the upper 
surface 21 of the housing 20 compresses the spring 50 
such that the ?rst spring end 51 advances further away 
from the second spring end 52 and toward the switch 2 
a distance suf?cient to drive or move the plunger 3 to 
the retracted position. Removal of the force applied to 
the middle portion 53 of the spring 50 allows the spring 
50 to return to the resting state such that the ?rst spring 
end 51 advances away from the switch a distance suf? 
cient to allow the plunger 3 to advance back to the 
extended position. The spring 50 thereby translates a 
force applied perpendicularly to the axis of the plunger 
3, to a force applied coaxially with the plunger 3. 
The limit switch actuating mechanism 1 is securable 

to various structures by securement means such as adhe 
sives or bolting. The housing 20 includes countersink 
bores 78 through which screws or bolts may be driven 
for securing the housing 20 to a structure. 
FIGS. 5 and 6 show one use of the actuating mecha 

nism 1 of the present invention in an injection molding 
application. The reference numeral 80 refers to a mold 
base shown in simpli?ed form in FIGS. 5 and 6. The 
mold base 80 includes an ejector housing 81, a ?rst 
support plate 82, a ?rst mold plate 83, a second mold 
plate 84, and a second support plate 85. The ?rst mold 
plate 83 is secured to the ?rst support plate 82 which is 
secured to the ejector housing 81. The second mold 
plate 84 is secured to the second support plate 85. A 
mold cavity 86 is formed between the ?rst and second 
mold plates 83 and 84. An ejector plate 90 having at 
least one ejector pin 91 secured thereto is secured 
within the ejector housing 81 such that the ejector pin 
91 extends into the ?rst support plate 82 and the ?rst 
mold plate 83 through an opening not shown. The ejec 
tor plate 90 is advanceable between an ejecting position 
and a retracted position by means not shown. In the 
retracted position, a lower surface 94 of the ejector 
plate 90 engages rest buttons 95 positioned on and ex 
tending slightly above an inner surface 97 of the ejector 
housing 81. 
When plastic is to be injected into the mold cavity 86, 

the ejector plate 90 is positioned in the retracted posi 
tion and a distal end of the ejector pin 91 is positioned so 
as to be flush with an edge of the mold cavity 86. After 
the plastic is injected into the mold cavity 86, the ?rst 
and second mold plates 83 and 84 are separated, as 
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shown in FlG. 6, and the ejector plate 90 is advanced to 
the ejecting position such that the ejector pin 91 en 
gages the molded plastic and ejects it from the mold 
cavity 86. The ejector plate 90 is then advanced back to 
a retracted position such that the ejector plate 90 en 
gages the rest buttons 95 and the ejector pin 91 is ad 
vanced out of the mold cavity 86 such that the distal 
end of the ejector pin 91 is again ?ush with an edge of 
the mold cavity 86. 

Prior to injection of plastic into the mold cavity 86, it 
is important to verify that the ejector plate 90 has re 
turned to the retracted position and the ejector pin 91 is 
removed from the mold cavity 86. Previously, limit 
switches have been used which are positioned outside of 
the mold base 80 with a portion of the actuating mecha 
nism of the limit switch extending into the ejector hous 
ing 81 so as to be activated when the ejector plate 90 
returns to the retracted position. The limit switches 
positioned outside of the mold base 80 are exposed and 
subjected to bumping and damage. 
Due to its relatively narrow pro?le, the limit switch 

actuating mechanism 1 of the present invention may be 
secured within the ejector housing 90 by bolting the 
actuating mechanism 1 to the inner surface 97 thereof. 
The actuating mechanism 1 is sized! such that the upper 
surface 21 of the housing 20 is generally ?ush with the 
upper surfaces of the rest buttons 95 and the middle 
portion 53 of the spring 50, when not engaged, extends 
above the upper surface 21 of the housing 20 and the 
upper surfaces of the rest buttons 95. As the ejection 
plate 90 is advanced to a retracted position, the lower 
surface 94 of the ejector plate 90 engages and com 
presses the spring 50, advancing the ?rst spring end 51 
toward the switch 50, moving the plunger 3 to the re 
tracted position so as to change the condition of the 
switch 50 from an open condition to a closed condition 
or vice versa and send a signal indicating that the ejec 
tor plate 90 has returned to the retracted position 
thereby verifying that the ejector pin 91 has been re 
moved from the mold cavity 86. 

It is foreseen that the actuating mechanism 1 of the 
present invention has numerous applications beyond the 
injection molding application discussed above and its 
use is not intended to be limited to such applications. 

It is also foreseen that the spring 50 could be sized and 
positioned in the slot 30 such that in the resting state the 
?rst spring end 51 holds the plunger 3 in the retracted 
position and the application of a force to the middle 
portion 53 of the spring 50 to cause the spring to bow 
advances the ?rst spring end 51 away from the switch 2 
a distance suf?cient to allow the plunger 3 to move to 
the extended position. Release of the force, then allows 
the spring 50 to advance back to the resting position so 
as to allow the ?rst spring end 51 to advance toward the 
switch 2 thereby moving the plunger 3 to the retracted 
position. 

It is also foreseeable that the feet 59 and 60 may be 
formed by alternative means or structure than as shown 
in FIGS. 3 and 4. For example, it is foreseeable that the 
feet 59 and 60 might take the form of plastic caps secur 
able to the ?rst spring end 51 and the second spring end 
52. The cap would present a surface for engaging the 
plunger 3 and a surface for engaging the backing 75 to 
permit relatively frictionless advancement of the spring 
ends 51 and 52 across the backing 75. The caps could be 
formed in various con?gurations including a cylindrical 
form extending from end to end across the width of the 
?rst and second spring ends 51 and 52. 
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It is to be understood that while certain forms of the 

present invention have been illustrated and described 
herein, it is not to be limited to the speci?c forms or 
arrangement of parts described and shown. 
What is claimed and desired to be secured by Letters 

Patent is as follows: 
1. An actuating mechanism for a plunger-type switch 

having alternative open and closed conditions and hav 
ing a plunger moveable between an extended position 
and a retracted position whereby said switch condition 
is changed by the movement of the plunger; said actuat 
ing mechanism comprising: 

(a) a housing having an upper surface; said housing 
being adapted to receive a plunger-type switch; 
and 

(b) a spring having a ?rst spring end, a second spring 
end and a middle portion; said spring being posi 
tioned within said housing such that said ?rst 
spring end is positioned in closely spaced relation 
to the plunger of a plunger-type switch received 
within said housing with the plunger in the ex 
tended position; said middle portion of said spring 
bowing above said housing upper surface such that 
the application of a force to said middle portion of 
said spring and directed toward said housing upper 
surface compresses said spring, advancing said ?rst 
spring end toward the switch received within said 
housing a distance suf?cient to move the switch 
plunger to the retracted position and upon removal 
of the force said ?rst spring end advances away 
from the switch a distance suf?cient to allow the 
switch plunger to move to the extended position. 

2. The actuating mechanism as disclosed in claim 1 
wherein: 

(a) said ?rst spring end is bent to form an elbow and 
a plunger engaging surface, said plunger engaging 
surface being positioned in closely spaced relation 
to the plunger in the extended position of a plunger 
type switch received within said housing. 

3. The actuating mechanism as disclosed in claim 1 in 
combination with a plunger type switch having alterna 
tive open and close conditions and having a plunger 
movable between an extended position and a retracted 
position whereby said switch condition is change by the 
movement of said plunger. 

4. The actuating mechanism as disclosed in claim 3 
further comprising: 

(a) a backing secured to and extending at least par 
tially across a lower surface of said housing to 
cover said spring and said switch. 

5.The actuating mechanism as disclosed in claim 3 
wherein: 

(a) a cavity is formed in said housing for receiving 
said switch; and 

(b) a channel extends into the housing from a lower 
surface thereof for receiving electrical wiring con 
nectable to terminals on said switch; said channel 
extending from said cavity to a side of said housing. 

6. The actuating mechanism as disclosed in claim 5 
further comprising: 

(a) a backing secured to and extending at least par 
tially across said housing lower surface to cover 
said spring, said switch and said wiring. 

7. An actuating mechanism for a plunger-type switch 
having alternative open and closed conditions and hav 
ing a plunger moveable between an extended position 
and a retracted position whereby said switch condition 
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is changed by the movement of the plunger; said actuat 
ing mechanism comprising: 

(a) a housing having an upper surface a lower surface, 
a switch receiving cavity formed therein and a slot 
extending therethrough; said switch receiving cav 
ity formed adjacent a ?rst end of said slot and sized 
to receive a plunger type switch whereby a switch 
received in the switch receiving cavity is posi 
tioned generally adjacent a ?rst end of said slot 
such that the switch plunger in the extended posi 
tion extends into said slot when the plunger is in the 
extended position; and 

(b) a spring having a ?rst spring end, a second spring 
end and a middle portion; said spring being posi 
tioned within said slot such that said ?rst spring 
end is positioned in closely spaced relation to the 
switch receiving cavity whereby said ?rst spring 
end is positioned in closely spaced relation to the 
switch plunger of a plunger-type switch received 
within said switch receiving cavity when the 
plunger is in the extended position; said middle 
portion of said spring bows above said housing 
upper surface and said second spring end engages 
said housing at a second end of said slot; said spring 
being compressible through the application of a 
force to said middle portion of said spring and 
directed toward said housing upper surface to ad 
vance said ?rst spring end toward said switch re 
ceiving cavity and upon removal of the force said 
?rst spring end advances away from said switch 
receiving cavity whereby advancement of said ?rst 
spring and toward said switch receiving cavity 
advances the plunger of a plunger type switch 
received within said switch receiving cavity to the 
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retracted position and advancement of said ?rst 
spring and away from said switch receiving cavity 
allows the switch plunger to move to said extended 
position. 

8. The actuating mechanism as disclosed in claim 7 
wherein: 

(a) said ?rst spring end is bent to form an elbow and 
a plunger engaging surface, said plunger engaging 
surface being positioned in closely spaced relation 
to the plunger in the extended position of a plunger 
type switch received within said housing. 

9. The actuating mechanism as disclosed in Claim 7 in 
combination with a plunger type switch having alterna 
tive open and close conditions and having a plunger 
movable between an extended position and a retracted 
position whereby said switch condition is change by the 
movement of said plunger. 

10. The actuating mechanism as disclosed in claim 9 
further comprising: 

(a) a backing secured to and extending at least par 
tially across said housing lower surface to cover 
said spring and said switch. 

11. The actuating mechanism as disclosed in claim 9 
wherein: 

a channel extends into the housing from a lower sur 
face thereof for receiving electrical wiring con 
nectable to terminals on said switch; said channel 
extending from said cavity to a side of said housing. 

12. The actuating mechanism as disclosed in claim 11 
further comprising: 

(a) a backing secured to and extending at least par 
tially across said housing lower surface to cover 
said spring, said switch and said wiring. 

* * * * * 


